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381. Proposed by L. E. DICKSON, Ph. D., The University of Chicago. 

Construct a right triangle with given hypotenuse h, and having an inscribed square 
of side 12 with a side lying along the hypotenuse. Show further that the minimum value 
of h is 36, the triangle being then isosceles. 

Solution by 6. W. GREENWOOD, B. A. (Oxon), Professor oi Mathematics and Astronomy in MoKendree Col- 
lege, Lebanon, 111. 

Call an acute angle of the triangle a. Then A=12cota+12-f-12tana= 
12[l + 2/sin2a]. 

Ji is a minimum when sin2a=l, i. e., when a=45°, the triangle then being 
isosceles, and the value of h being 36. 

Also solved by 8. A. Corey, A. H. Holmes, E. A. Wells, G. I. Hopkins, G. B. M. Zerr, B. L. Sher- 
wood, J. Soheffer, L. E. Newoomb, and Grace M. Bareis. 

282. Proposed by G. B.M. ZEEE, A. M., Ph. D„ Parsons, West Va. 

At the ends of a focal chord CC of a parabola are drawn the normal chords CD, 
CD'. Prove that DD' is parallel to CC and equal to three times its length. 

I. Solntion by F. D. POSET, A. B., San Mateo, Caliiornia. 

Let the equation of the parabola referred to its axis and the tangent at the 
vertex be y^—iax, let (Ji, k), (h', k') be the coordinates of the points C and C", 
respectively, and y=m(x—a) the equation of GG'. 

The tangent at C is k'y=2a(x + h') whose slope is 2a /It'. Since CD is 
perpendicular to the tangent at G and since the tangents at G and G' are perpen- 
dicular to each other, GD is parallel to the tangent at 0'. The equation of the 
normal at G has therefore the slope 2a/k', and since it passes through the point 
(h, k) its equation is y—k=(2a/k')(x—h). 

By solving this last equation simultaneously with y i =4ax the coordinates 
of the point D are found to be, after reducing, 



ah+k' z -kk' 



, 2k'-k) = (jp,q). 



The same method gives the values of the coordinates (p', q') of D. The 

slope of the line through D and D' is—, — — , which after substituting the above 

k' — k 
results reduces to j-, — j-=>w, since (Ji, k)(h', k') both satisfy y=m(x— «). .-. DD' 

is parallel to GG. 

By substituting the values obtained iorp,q,p', q', in |/[(J>— p')* +{q— 2')*] 
the latter reduces to 3^l(h-h'y + (k-k'y] ; .-. DD'=3CC. 

II. Solution by E. A. WELLS, Bellevue College. Bellevue, Neb. 

Let the tangents at G, G meet in A ; denote the intersection of CD with 

CD' by G ; draw BGE parallel to the axis of the parabola, meeting CD' in E. 

The tangents GA, G'A are perpendicular to each other; as also are the 
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chords GD, CD'. Z OEG= Z BGA~ Z ACC= Z GC'G, hence the triangle GC'E 
is isosceles and CG=GE. Since GE is parallel to the axis of the parabola and 
AG is parallel to CD', E bisects CD'. Hence CG^-ICD', or CG^GD'. In 
the same way it may be shown that GG=$GD. Therefore the triangles CGG 
and DGD' are similar. It follows easily now that GC and D'D are parallel and 
GC=WD. 

Also solved by Q. B. M. Zerr, and J. Scheffer. 

223. Proposed by W. J. GEEENSTEEET, A. M., Editor of The Mathematical Gazette, Stroud, England. 

Find a point C in a given line AB, so the lines joining C to the angular points of a 
triangle PQR coplanar with the given line may cut off on any line parallel to the given line 
and lying in the same plane two equal segments. 

Solution by 6. W. GREENWOOD, B. A. (Oxon). Professor of Mathematics and Astronomy in McKendree Col- 
lege, Lebanon, 111., and W. W. LANDIS, Dickinson College, Carlisle, Pa. 

AB cuts any one of the sides of the triangle produced, say PQ, in X. 
Determine the point harmonically separated from X by P and Q and call this 
point Y. The line joining B and Y cuts AB in the required point 0. For the 
sheaf OX, GP, GY, GB being harmonic it is cut by any line parallel to OX in four 
harmonic points one of which is at infinity, therefore the remaining three points 
intercept equal segments. 

Also solved by F. D. Posey, San Mateo, Cal.; B. A. Wells, Bellevue, Neb.; and Q. B. M. Zerr, Par- 
sons, W. Va. 



CALCULUS. 



176. Proposed by B. F. FINKEL, A. M„ M. So., 201 St. Marks Square, Philadelphia. Pa. 

Show by any method, Riemann's excepted, that 



/, 



6 s 
e- x *cos— j<to=4 i/(7;)e-ty*cosb j/2. 



Eemark by S. A. COREY, Hiteman, Iowa. 

Solved by Dr. G. B. M. Zerr in his paper entitled On the Evaluation of 
Certain Definite Integrals in the Monthly of March, 1904, page 57, §2. 

177. Proposed by 0. W. ANTHONY, Heao. of Mathematical Department, DeWitt Clinton High School, New 
York City. 

Find the volume of the minimum cone which can be circumscribed about a hemi- 
sphere. 

Solution by A. H. HOLMES, Brunswick, Maine, and S. A. COEEY, Hiteman, Iowa. 

Let £=altitude of cone, r=radius of sphere, i?=radius of base of cone, 
0— angle between x and the line joining vertex and circumference of base of cone. 
Then, from similar triangles, z=r/sm0, B=r/<sos0. 

Volume Voi cone is, V=*R*x/S=xr*/3eoii t 0Bia6. 



